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SEQUENCE LISTING 

<110> GENICOT, Sabine 
KLOAREG, Bernard 
POTIN, Phillipe 
RUDOLPH , Brian 
DeRUITER , Gerhard 
RICHARD, Odile 

<120> Sulf ohydrolases, Corresponding Amino Acid and Nucleotide Sequences, Sulfohy 
drolase Preparations, Processes, and Products Thereof 

<130> pl8666 

<140> 09/567,003 
<141> 2000-05-09 

<150> 60/133,376 
<151> 1999-05-10 

<160> 23 

<170> Patentln version 3.0 

<210> 1 
<211> 25 
<212> PRT 

<213> Chondrus crispus 
<400> 1 

Lys Glu Gly Cys Glu Thr Ala lie Val Gly Ala Gly lie Gly Gly Ala 
15 10 15 

Tyr Ser Ala Phe Arg Leu Ala Ser Pro 
20 25 

<210> 2 
<211> 14 
<212> PRT 

<213> Chondrus crispus 
<400> 2 

Gly Leu lie Gly Leu Asn Asn Leu Val Thr Pro Met Glu Lys 
1 5 10 

<210> 3 
<211> 17 
<212> PRT 

<213> Chondrus crispus 
<400> 3 

Met Ser Gly Val Glu Gin Val Tyr Phe Asp Asp Leu His Ala Gin lie 
1.5 10 15 

Lys 
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<210> 4 

<211> 17 

<212> PRT 

<213> Chondrus crispus 

<400> 4 

Glu lie Arg Asp Arg Val Glu Glu Leu Glu Lys Glu Glu Asp Tyr Ala 
1 5 10 ' 15 

Lys 



<210> 5 
<211> 11 
<212> PRT 

<213> Chondrus crispus 
<400> 5 

Gly Arg Thr Asn Val Tyr Glu Leu Tyr Ala Lys 
15 10 

<210> 6 
<211> 11 
<212> PRT 

<213> Chondrus crispus 
<400> 6 

Trp Val Val Asn He Val He Asn Gly Val Arg 
15 10 

<210> 7 
<211> 11 
<212> PRT 

<213> Chondrus crispus 
<400> 7 

Gin Val Leu Glu Leu Glu Phe Thr Val Val Arg 
15 10 

<210> 8 

<211> 8 

<212> PRT 

<213> Chondrus crispus 

<400> 8 

Leu Ser Pro Leu Thr Phe Gin Arg 
1 5 

<210> 9 

<211> 16 

<212> PRT 

<213> Chondrus crispus 
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<220> 

<221> UNSURE 

<222> (9) . . (9) 

<223> any amino acid 



<400> 9 

He Asn Asp Asn Leu Val Tyr Gin Xaa Gly Asn Leu Pro Ala Gly Lys 
1 5 10 15 

<210> 10 

<211> 13 

<212> PRT 

<213> Chondrus crispus 

<400> 10 

Asn Tyr Asn He Gin Asn Thr Asp Gly Ser Val Phe Arg 
1 5 10 

<210> 11 

<211> 6 

<212> PRT 

<213> Chondrus crispus 

<400> 11 

Met Thr Val Glu Phe Gin 

1 5 

<210> 12 
<211> 17 
<212> PRT 

<213> Chondrus crispus 
<400> 12 

Ala Ala Arg Gly Ala Arg Gly Gly Arg Thr Gly Tyr Gly Ala Arg Ala 
15 10 15 

Cys 



<210> 13 
<211> 20 
<212> PRT 

<213> Chondrus crispus 
<400> 13 

Gly Thr Arg Thr Thr Tyr Thr Gly Asp Ala Thr Arg Thr Thr Arg Thr 
15 10 15 

Ala Gly Thr Thr 
20 

<210> 14 
<211> 20 
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<212> PRT 

<213> Chondrus crispus 
<400> 14 

Ala Ala Asn Ala Cys Asn Tyr Trp Asn Cys Cys Arg Thr Cys lie Gly 
1 5 10 15 

Thr Gly Thr Thr 
20 

<210> 15 
<211> 17 
<212> DNA 

<213> Chondrus crispus 
<400> 15 

attaaccctc actaaag 17 

<210> 16 

<211> 17 

<212> DNA 

<213> Chondrus crispus 

<400> 16 



aatacgactc 


actatag 










17 


<210> 17 
<211> 2020 
<212> DNA 

<213> Chondrus crispus 










<400> 17 
gacagccctc 


cccaacatgg 


ggctcaccta 


cgttcttttg 


tctgttcttg 


tcttacaagc 


60 


aacccacgca 


cttgccaaag 


agggatgcga 


gaccgctata 


gttggagccg 


gaattggtgg 


120 


cgcttattct 


gccttccgtt 


tggcaagccc 


atcagtctgt 


atctttgaag 


ccaaccgtcg 


180 


cccaggaggg 


cgcatcttga 


ccgttcggga 


tccaagcgcc 


tcgtttctga 


acttcactat 


240 


tgaccttggt 


gcgtatcgct 


accatcgtgc 


acaccatcgt 


cttgtccgcc 


tcgttgctga 


300 


agacctactc 


aaccttcctg 


tggcttgcta 


tacggacttg 


ctcaacaacc 


gaaaagattg 


360 


tccggacgcg 


acgattcgtc 


tcttttcaac 


tcgagggaac 


gtgcttggag 


ctcttggagg 


420 


ccggattgct 


caagacttaa 


taaagaagta 


cggaccgttc 


ctgccatatg 


tgattcagag 


480 


gagctttcgg 


tggggacaag 


gaaagccctt 


gaaggaaaga 


cggacaatgt 


ctgggttgct 


540 


aatcgggcca 


aactcagtaa 


tcaaagagat ccgagatcgc gttgaggagc ttgagaaaga 


600 


ggaagactat 


gcgaaagcga 


tgcagattgc ggacgaaatc attgcggcaa 


tgcaagatgg 


660 


ctcgtacaga 


ggcatcccgt 


attcagagat 


cagtttgatg caagtcgcga tccgtgaagg 


720 
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ccl cacgaca 


gaggagacgc 


aaccggaaac 


ggac u uc tea 


u u ic u cage a 


y ^9 eggaaag 


/ 0 u 


gcggcagacg 


c tagaauaca 


acgggcagcc 


u ucaaucagg 


caaacggcac 


uagaaaaggg 




acttataggg 


cttaacaatc 


tagtgacgcc 


gatggagaag 


cggcgtggag 


ugc tacgeag 


yuu 


agcgggcatg 


atcacgctcg 


tggacggcct 


gcttgagcgg 


gcgatgaagg 


gcggtgtgca 


you 


ggtacaatat 


gggaagaagg 


tcgtgagaat 


tacgcgcacc 


ggaaatgaga 


agaggectat 


i no n 
102 0 


aagact caag 


ttcgaggacg 


gcgggatggt 


agaagtgaag 


aacgtgattc 


tcaacattgg 


T A O A 

lOo 0 


caagccgggg 


ctgattgctc 


ttgggctgga 


ctcggagccg 


atgatgagca 


ccaaggagcc 


114 0 


tttccggcga 


gcggtcgagc 


gaaactttgt 


gctgagctta 


tecaagaegt 


attgtttctg 


*1 H A A 

12 00 


ggaagacgcg 


tggtggttga 


caaagttggg 


■gcaacgggat 


gggegtatte 


aggttcctcc 


Tit n 
1260 


agattcgatg 


cagtcaatgc 


gataccacga 


tggacacgtc 


gtgtgcaagg 


acgagagaag 


n o a 
1 J 2 0 


gcttaaaagt 


tgccgtggcg 


gattgctcgc 


gtcgtactcg 




agatggggct 


*1 1 O A 

lib 0 


tggggctgct 


ttgcatgcgc 


acgtgcataa 


tgctaaaccg 


tacacaccgc 


tgacaagcag 


*i x vi a 
144 0 


tgacaacgta 


gtgaaattga 


ttccagggaa 


gatgtctgga 


gtagagcaag 


tatacttcga 


i c a a 
IdOO 


tgacctgcac 


gcacaaatca 


agcgtgtgca 


caagaggtcg 


gtggagcgga 


aggggcttga 


n c ^ a 
loo 0 


cgtggacaag 


gtgatttcca 


agccggctat 


gtgcctattt 


gcggattggc 


gggaggtggg 


1620 


tactcatgcg 


gccatggggc 


cgggaaaagg 


aagaacgaat 


gtgtacgagt 


tgtacgctaa 


1 ^ O A 

1680 


accggttagt 


gatttgagaa 


tcgcactggt 


aaacgaagcg 


tggagtgggg 


accaagggtg 


174 0 


ggcggagggg 


agcttgagaa 


gcgcagagcg 


ggcgctgttc 


caccaattcg 


gaatggagaa 


"1 O A A 

loOO 


gccagagtgg 


atggataagg 


agtatcaccg 


gtcggtgatt 


gagaggtaca 


accaggggtg 


1860 


atttcggcgc 


gggcatacag 


tatgcgtgtc 


gttcgtgaag 


ttgtagcaaa 


gggctaatcc 


1920 


ttccacctgt 


cgtctcggcg 


caaagaataa 


aagctcgaag 


attagtggtg 


acgttagaag 


1980 


taggcataca 


gaaccaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 






2020 



<210> 18 

<211> 1399 

<212> DNA 

<213> Chondrus crispus 
<220> 

<221> Unsure 

<222> (18) . . (18) 

<223> any nucleotide 

<220> 

<221> Unsure 

<222> (1315) . . (1315) 



Page 5 



P18666.ST25 



<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1321) . . (1322) 

<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1356) . . (1356) 

<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1360) . . (1360) 

<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1364) . . (1364) 

<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1366) . . (1366) 

<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1372) . . (1372) 

<223> any nucleotide 



<220> 

<221> Unsure 

<222> (1394) . . (1394) 

<223> any nucleotide 



<400> 18 
aaatttaaag 


gaattttnaa 


aaaattttaa 


agcttaaatt 


tgccatttgc 


cattaaggtg 


60 


ggcaattgtt 


ggaaagcgat 


cggttgggcc 


tttttgtttt 


tacgcaagct 


ggaaaagggg 


120 


attgtgctcc 


aaggcgatta 


agttgggtaa 


cgcaagggtt 


ttcccagtca 


gacgttgtaa 


180 


aacgacggcc 


agtgaattgt 


aatacgactc 


actatagggc 


gaattgggta 


ccgggccccc 


240 


cctcgagttt 


tttttttttt 


ttttttttca 


gaggcgaaag 


gtgtcgttta 


ctgaaatctc 


300 


aagtacggga 


gcaactccgc 


ccatctctac 


tcatcgttca 


ctacaagttg 


cagacactat 


360 


ttcacgctca 


tcacgaggta 


agggaaacgg 


tactcgatac 


ctttactcac 


tcctcttaga 


420 
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cagtgaactc 


gagctcaaga 


acctgcctgc 


cgtccacgtt 


cgagcggccc 


aacctgcgtt 


480 


caaccctgac 


tccgttgatc 


acaatgttga 


ctacccacct 


tgtgcggtta 


ttgaagcagt 


540 


tgttgaaatg 


gaacagcttg 


acagtgtact 


tccctggaac 


catgttcgtg 


aacgacacag 


600 


cttccttgcc 


ggccggcaag 


ttgccgcact 


ggtacaccaa 


gttgtcattg 


atacgtcctc 


660 


cctgggagcc 


cggcggccca 


tcaacggaaa 


ggtcgaaatc 


atcggacgaa 


tcccacgcca 


720 


cgtccaccac 


gatcggccgc 


acaaccgtct 


ggaatgagac 


gcagtccctg 


gcgtcggacg 


780 


tcgcgatcgt 


gcggaacacg 


gacccatcgg 


tgttctgaat 


gttgtagttg 


cggatcggaa 


840 


gacggatgca 


gaggtcgtcg 


aggaagtcct 


cctggttacc 


cacagggcta 


cggcgggaga 


900 


cacccctgag 


ttcgcgctgg 


aacgtgagag 


gggaaagacg 


gaagtagttt 


ggcgggaacg 


960 


ggtggctcag 


tccgtttggc 


ctgtacctgt 


tgatgggggt 


ggtgcgtgag 


cccgattcaa 


1020 


cgagggcaac 


gccagttttg 


cggatgctgc 


cgagcgtccg 


gccgcccggg 


aagttacggc 


1080 


agacggatgc 


ctgcagcccg 


ggggatccac 


tagttctaga 


gcggccgcca 


ccgcggtgga 


1140 


gctccagctt 


ttgttccctt 


tagtgagggt 


taatttcgag 


cttggcgtaa 


tcatggtcat 


1200 


agctgttttc 


tgtgtgaaat 


tggtatccgc 


tcacaattca 


cacaacatac 


cagccccgaa 


1260 


acataaatgt 


taaagcctgg 


gtggctaatg 


agtgagctta 


cttacattaa 


ttggnttggc 


1320 


nntacttgcc 


cctttttaaa 


tcggggaaac 


ctttcngccn 


actntnttaa 


anaatcggcc 


1380 


aaccccccgg 


gganagggg 










1399 


<210> 19 
<211> 1387 
<212> DNA 

<2 13 > Chondrus cri spus 










<400> 19 
tttttgccca 


ttgcccatca 


aggtgggcaa 


tttttggaaa 


ggcgatcggg 


tggggccttt 


60 


tggtaattac 


gcaagctgca 


aaaggggaat 


gtgctgcaag 


ccgattaagt 


tgggtaacgc 


120 


cagggttttc 


ccagtcagaa 


cgttgtaaac 


gcgggcagtg 


aattgtaata 


cgactcacta 


180 


tagggcgaat 


tgggtaccgg 


gccccccctc 


gagttttttt 


tttttttttt 


tttttttttt 


240 


tttttttttt 


tttggagatg 


aaaggtgtcg 


tttactgata 


ccaagtacgg 


cgcaactccg 


300 


cccatctcta 


ctcatcgtca 


ctacaggttg 


caaacactat 


tccacgacca 


tgacgattta 


360 


agggaacgct 


acttgggacc 


ttccactcat 


tcctcttaga 


cggtgaactc 


gagctcgaga 


420 


accctcctgc 


cgtccacatt 


cgaccgcccc 


aacctgcgtt 


gaattcttac 


cccgttgacc 


480 


acaacgttca 


ccacccactt 


cgtacgctta 


ttgaagcagt 


tgttgaagtg 


gaacagcgtg 


540 
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accgtgtact 


tccctcgaac 


catgttttcg 


aaggacacag 


cttccttgcc 


ggccggagag 


600 


tcgccgcacg 


cggccaccaa 


gttgtcattg 


atacggcctc 


ctacagatcc 


agggggacca 


660 


acaacggaaa 


ggtcgaagtc 


atcggacgaa 


tcccacgcca 


cgtccaccac 


gatcggccgc 


720 


acaaccgtcc 


ggaatgaaag 


gcagtccctg 


gcgtccgacg 


tcgagatcgt 


ccggaacaca 


780 


gtcccatccg 


tgttctgaat 


gttgtagttg 


cggatcggaa 


gacggatgca 


gaggtcgtcg 


840 


aggaactcct 


cctggttacc 


catggcgcca 


cgacgagcga 


cgcccttgcg 


gtcgcgctgg 


900 


aatgtcagag 


gcgtcagacg 


gaagtagttt 


ctcgggaacg 


cgggtctcag 


tccattaggc 


960 


cggtacctgt 


tgatcggcgt 


ggtgcctgag 


cctgattcaa 


tgagcgccgc 


gccagtggtg 


1020 


cgaacgttgc 


cgagcgttct 


cccgccgggg 


aagttacggc 


agatgaatgc 


tgagcgggag 


1080 


tagtctggcc 


cgcggagaag 


gatcttcgca 


cccttgggac 


gcatggagcc 


atcagcgcgg 


1140 


cagaagcgga 


accggcatga 


gcggccgcat 


tgcgcgttcg 


ctgtgaaggc 


gatagcggcc 


1200 


aggagaagga 


cgaacaggaa 


tgaagcgttc 


attgttggta 


tgtgaagact 


gccgcaccga 


1260 


aatgaaggct 


gctggtgccg 


aattcctgca 


gcccggggga 


tccactagtt 


ctagagcggc 


1320 


cgccaccgcg 


gtggagctcc 


agcttttgtt 


ccctttagtg 


agggttaatt 


tcgagcttgg 


1380 


cgtaatg 












1387 


<210> 20 
<211> 1460 
<212> DNA 

<213> Chondrus crispus 










<400> 20 
atctcgaaat 


taaccctcac 


taaagggaac 


aaaagctgga 


gctccaccgc 


ggtggcggcc 


60 


gctctagaac 


tagtggatcc 


cccgggctgc 


aggaattcgg 


caccagcagc 


cttcatttcg 


120 


gtgcggcagt 


cttcacatac 


caacaatgaa 


cgcttcattc 


ctgttcgtcc 


ttctcctggc 


180 


cgctatcgcc 


ttcacagcga 


acgcccaatg 


cggccgctca 


tgccggttcc 


gcttctgccg 


240 


cgctgatggc 


tccatgcgtc 


ccaagggtgc 


gaaggtcctt 


ctccgcgggc 


cagactactc 


300 


ccgctcagca 


ttcatctgcc 


gtaacttccc 


tggcgggaga 


acgctcggca 


acgttcgcac 


360 


cactggcgcg 


gcgctcattg 


aatcaggctc 


aggcaccacg 


ccgatcaaca 


ggtaccggcc 


420 


caatggactg 


agacccgcgt 


tcccgagaaa 


ctacttccgt 


ctgacgcctc 


tgacattcca 


480 


gcgcgaccgc 


aagggcgtcg 


ctcgtcgtgg 


cgccatgggt 


aaccaggagg 


agttcctcga 


540 


cgacctctgc 


atccgtcttc 


cgatccgcaa 


ctacaacatt 


cagaacaagg 


atgggtctgt 


600 


gttccggacg 


atctcgacgt 


cggacgccag 


ggactgcctt 


tcattccgga 


cggttgtgcg 


660 
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gccgatcgtg 


gtggacgtgg 


cgtgggattc 


gtccgatgac 


ttcgaccttt 


ccgttgttgg 


720 


tccccctgga 


tctgtaggag 


gccgtatcaa 


tgacaacttg 


gtggccgcgt 


gcggcgactc 


780 


tccggccggc 


aaggaagctg 


tgtccttcga 


aaacatggtt 


cgagggaagt 


acacggtcac 


840 


gctgttccac 


ttcaacaact 


gcttcaataa 


gcgtacgaag 


tgggtggtga 


acgttgtggt 


900 


caacggggta 


aggattcaac 


gcaggttggg 


gcggtcgaat 


gtggacggca 


ggagggttct 


960 


cgagctcgag 


ttcaccgtct 


aagaggaatg 


agtggaaggt 


cccaagtagc 


gttcccttac 


1020 


atcgtcatgg 


tcgtggaata 


gtgtttgcaa 


cctgtagtga 


cgatgagtag 


agatgggcgg 


1080 


agttgcgccg 


cacttggtat 


cagtaaacga 


cacctttcat 


ctctgttcga 


aaaaaaaaaa 


1140 


aaaaaaaact 


cgaggggggg 


cccggtaccc 


aattcgccct 


atagtgagtc 


gaattacaat 


1200 


tcactggccg 


cgttttacaa 


cgtcgtgact 


gggaaaaccc 


tgcgttaccc 


aacttaatcg 


1260 


ctttgaagac 


aatccctttt 


tccaacttgg 


ggtaaaaacc 


aaaagggccc 


gcaccattcg 


1320 


cctttccaaa 


aatttgccca. 


cccttaatgg 


caaaatggca 


aattttaagc 


cttaaatttt 


1380 


ttttaaaaat 


tcccgttaaa 


tttttttaaa 


ataacttatt 


tttttaacca 


ataggcccaa 


1440 


atcgggaaaa 


tcccttttaa 










1460 


<210> 21 
<211> 1068 
<212> DNA 

<213> Chondrus crispus 










<400> 21 
gaattcggca 


cgagcagcct 


tcatttcggt 


gcggcagtct 


tcacatacca 


acaatgaacg 


60 


cttcattcct 


gttcgtcctt 


ctcctggccg 


ctatcgcctt 


cacagcgaac 


gcccaatgcg 


120 


gccgctcatg 


ccggttccgc 


ttctgccgcg 


ctgatggctc 


catgcgtccc 


aagggtgcga 


180 


agatccttct 


ccgcgggcca 


gactactccc 


gctcagcatt 


catctgccgt 


aacttccccg 


240 


gcgggagaac 


gctcggcaac 


gttcgcacca 


ctggcgcggc 


gctcattgaa 


tcaggctcag 


300 


gcaccacgcc 


gatcaacagg 


taccggccca 


atggactgag 


acccgcgttc 


ccgagaaact 


360 


tcttccgtct 


gacgcctctg 


acattccagc. 


gcgaccgcaa 


gggcgtcgct 


cgtcgtggcg 


420 


ccatgggtaa 


ccaggaggag 


ttcctcgacg 


acctctgcat 


ccgtcttccg 


atccgcaact 


480 


acaacattca 


gaacaaggat 


gggtctgtgt 


tccggacgat 


ctcgacgtcg 


gacgccaggg 


540 


actgcctttc 


attccggacg 


gttgtgcggc 


cgatcgtggt 


ggacgtggcg 


tgggattcgt 


600 


ccgatgactt 


cgacctttcc 


gttgttggtc 


cccctggatc 


tgtaggaggc 


cgtatcaatg 


660 


acaacttggt 


ggccgcgtgc 


ggcgactctc 


cggccggcaa 


ggaagctgtg 


tccttcgaaa 


720 
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acatggttcg agggaagtac acggtcacgc tgttccactt caacaactgc ttcaataagc 780 

gtacgaagtg ggtggtgaac gttgtggtca acggggtaag gattcaacgc aggttggggc 84 0 

ggtcgaatgt ggacggcagg agggttctcg agctcgagtt caccgtctaa gaggaatgag 900 

tggaaggtcc caagtagcgt tcccttacat cgtcatggtc gtggaatagt gtttgcaacc 960 

tgtagtgacg atgagtagag atgggcggag ttgcgccgca cttggtatca gtaaacgaca 102 0 

cctttcatct ctgttcgaaa aaaaaaaaaa aaaaaaaaaa aactcgag 1068 

<210> 22 

<211> 614 

<212> PRT 

<213> Chondrus crispus 

<400> 22 

Met Gly Leu Thr Tyr Val Leu Leu Ser Val Leu Val Leu Gin Ala Thr 
1 5 10 15 

His Ala Leu Ala Lys Glu Gly Cys Glu Thr Ala He Val Gly Ala Gly 
20 25 30 

He Gly Gly Ala Tyr Ser Ala Phe Arg Leu Ala Ser Pro Ser Val Cys 
35 40 45 

He Phe Glu Ala Asn Arg Arg Pro Gly Gly Arg He Leu Thr Val Arg 
50 55 60 

Asp Pro Ser Ala Ser Phe Leu Asn Phe Thr He Asp Leu Gly Ala Tyr 
65 70 75 ^ * 80 

Arg Tyr His Arg Ala His His Arg Leu Val Arg Leu Val Ala Glu Asp 
85 90 " 95 

Leu Leu Asn Leu Pro Val Ala Cys Tyr Thr Asp Leu Leu Asn Asn Arg 
100 105 110 

Lys Asp Cys Pro Asp Ala Thr He Arg Leu Phe Ser Thr Arg Gly Asn 
115 120 125 

Val Leu Gly Ala Leu Gly Gly Arg. He Ala Gin Asp Leu He Lys Lys 
130 135 140 

Tyr Gly Pro Phe Leu Pro Tyr Val He Gin Arg Ser Phe Arg Trp Gly 
145 150 155 160 

Gin Gly Lys Pro Leu Lys Glu Arg Arg Thr Met Ser Gly Leu Leu He 
165 170 * 175 

Gly Pro Asn Ser Val He Lys Glu He Arg Asp Arg Val Glu Glu Leu 
180 185 ~ 190 

Glu Lys Glu Glu Asp Tyr Ala Lys Ala Met Gin He Ala Asp Glu He 
195 200 205 
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lie Ala Ala Met Gin Asp Gly Ser Tyr Arg Gly lie Pro Tyr Ser Glu 
210 215 220 

lie Ser Leu Met Gin Val Ala He Arg Glu Gly Phe Thr Thr Glu Glu 
225 230 235 240 

Met Gin Leu Glu Thr Asp Phe Ser Phe Leu Ser Ser Val Glu Arg Arg 
245 250 255 

Gin Thr Leu Glu Tyr Asn Gly Gin Leu Ser He Arg Gin Met Ala Leu 
260 265 270 

Glu Lys Gly Leu He Gly Leu Asn Asn Leu Val Thr Pro Met Glu Lys 
275 280 285 

Arg Arg Gly Val Leu Arg Arg Ala Gly Met He Thr Leu Val Asp Gly 
290 ^ 295 300 

Leu Leu Glu Arg Ala Met Lys Gly Gly Val Gin Val Gin Tyr Gly Lys 
305 310 315 320 

Lys Val Val Arg He Thr Arg Thr Gly Asn Glu Lys Arg Pro He Arg 
325 * 330 ~ 335 

Leu Lys Phe Glu Asp Gly Gly Met Val Glu Val Lys Asn Val He Leu 
340 345 350 

Asn He Gly Lys Pro Gly Leu He Ala Leu Gly Leu Asp Ser Glu Pro 
355 360 365 

Met Met Ser Thr Lys Glu Pro Phe Arg Arg Ala Val Glu Arg Asn Phe 
370 " 375 " 380 

Val Leu Ser Leu Ser Lys Thr Tyr Cys Phe Trp Glu Asp Ala Trp Trp 
385 390 395 ~ 400 

Leu Thr Lys Leu Gly Gin Arg Asp Gly Arg He Gin Val Pro Ser Asp 
405 410 415 

Ser Met Gin Ser Met Arg Tyr His Asp Gly His Val Val Cys Lys Asp 
420 425 430 

Glu Arg Arg Leu Lys Ser Cys Arg Gly Gly Leu Leu Ala Ser Tyr Ser 
435 440 445 

Gly Gly Asp Gin Met Gly Leu Gly Ala Ala Leu His Ala His Val His 
450 455 460 

Asn Ala Lys Pro Tyr Thr Pro Leu Thr Ser Ser Asp Asn Val Val Lys 
465 470 475 480 

Leu He Pro Gly Lys Met Ser Gly Val Glu Gin Val Tyr Phe Asp Asp 
485 490 495 

Leu His Ala Gin He Lys Arg Val His Lys Arg Ser Val Glu Arg Lys 
500 505 510 



Gly Leu Asp Val Asp Lys Val He Ser Lys Pro Ala Met Cys Leu Phe 
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515 520 525 

Ala Asp Trp Arg Glu Val Gly Thr His Ala Ala Met Gly Pro Gly Lys 
530 535 540 

Gly Arg Thr Asn Val Tyr Glu Leu Tyr Ala Lys Pro Val Ser Asp Leu 
545 " 550 " 555 560 

Arg lie Ala Leu Val Asn Glu Ala Trp Ser Gly Asp Gin Gly Trp Ala 
565 570 575 

Glu Gly Ser Leu Arg Ser Ala Glu Arg Ala Leu Phe His Gin Phe Gly 
580 " 585 590 

Met Glu Lys Pro Glu Trp Met Asp Lys Glu Tyr His Arg Ser Val lie 
595 600 605 

Glu Arg Tyr Asn Gin Gly 
610 

<210> 23 

<211> 278 

<212> PRT 

<213> Chondrus crispus 

<400> 23 

Met Asn Ala Ser Phe Leu Phe Val Leu Asn Leu Ala Ala lie Ala Phe 
1 5 10 15 

Thr Ala Asn Ala Gin Cys Gly Arg Ser Cys Arg Phe Arg Phe Cys Arg 
20 25 30 

Ala Asp Gly Ser Met Arg Pro Lys Gly Ala Lys lie Leu Leu Arg Gly 
35 40 45 

Pro Asp Tyr Ser Arg Ser Ala Phe lie Cys Arg Asn Phe Pro Gly Gly 
50 55 60 

Arg Thr Leu Gly Asn Val Arg Thr Thr Gly Ala Ala Leu lie Glu Ser 
65 .70 75 80 

Gly Ser Gly Thr Thr Pro lie Asn Arg Tyr Arg Pro Asn Gly Leu Arg 
85 90 95 

Pro Ala Phe Pro Arg Asn Phe Phe Arg Leu Thr Pro Leu Thr Phe Gin 
100 105 110 

Arg Asp Arg Lys Gly Val Ala Arg Arg Gly Ala Asn Gly Asn Gin Glu 
115 120 125 

Glu Phe Leu Asp Asp Leu Cys lie Arg Leu Pro lie Arg Asn Tyr Asn 
130 135 140 

lie Gin Asn Lys Asp Gly Ser Val Phe Arg Thr lie Ser Thr Ser Asp 
145 150 155 160 

Ala Arg Asp Cys Leu Ser Phe Arg Thr Val Val Arg Pro lie Val Val 
165 170 ~ 175 
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Asp Val Ala Trp Asp Ser Ser Asp 
180 

Pro Pro Gly Ser Val Gly Gly Arg 
195 200 

Cys Gly Asp Ser Pro Ala Gly Lys 
210 * 215 

Val Arg Gly Lys Tyr Thr Val Thr 
225 * * 230 

Asn Lys Arg Thr Lys Trp Val Val 
245 

lie Gin Arg Arg Leu Gly Arg Ser 
260 

Glu Leu Glu Phe Thr Val 
275 



Asp Phe Asp Leu Ser Val Val Gly 
185 190 

lie Asn Asp Asn Leu Val Ala Ala 
205 

Glu Ala Val Ser Phe Glu Asn Met 
220 

Leu Phe His Phe Asn Asn Cys Phe 
235 240 

Asn Val Val Val Asn Gly Val Arg 
250 255 

Asn Val Asp Gly Arg Arg Val Leu 
265 270 
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